ABSTRACT
INTRODUCTION
n the April 2006 Issue of Prism Magazine published by the American Society for Engineering Education (ASEE), the article entitled "All The Right Moves" discusses how engineering deans are being appointed to Provost positions in a number of universities. Because of their strong analytical and decision making skills, high-level administrative positions in academia may seem appropriate for an engineering dean's repertoire and experience with big budgets. ASEE has continued to be strong advocates of leadership development for engineers. The Engineering Deans Council of ASEE meets annually to discuss strategic issues in engineering education, public policy, partnerships, and share information to address the needs of this viable community for US workforce competitiveness. Though there have been many research publications discussing the dearth in future leadership in higher education (Lederman, 2010) , few of them focus on the career paths of academic leaders in the STEM (science, technology, engineering, math) disciplines in colleges and universities. Many commentary articles in the Chronicle of Higher Education have announced the upcoming leadership crisis in higher education, which may be validated by the strong employment needs for university administrators, according to the Bureau of Labor Statistics (2014) . This may be further justified by the emergence on formal leadership development programs by organizations such as the American Council of Engineering, the American Society for Engineering Education, and the Council for Colleges of Arts & Sciences (CCAS). CCAS has offered several leadership programs for deans, recognizing the urgent need to better prepare leaders in science disciplines.
The normative career path of deans of colleges and universities is well known in the academy. Hence, there is no shortage of publications about how to prepare and survive the deanship in the academy (Buller, 2007) (Krahenbuhl, 2004) (Bright and Richards, 2001 ) (Montez, Wolverton, and Gmelch, 2003) . The effectiveness of deans was also examined from an individual and institutional perspective, and strategies were discussed to handle difficult situations (Rosser, Johnsrud and Heck, 2003) (Higgerson and Teddi, 2007) . Academic leadership also addressed the challenges with women and minorities in higher education (Dean, Bracken and Allen, 2009 ). However, the author was interested in the origin and career path of "engineering" deans to their current positions. This kind of information can be used to help create junior faculty development programs in science and engineering for higher education, enhance their career potential, and assist with succession planning in academic institutions. Motivated by a similar study of deans completed in pharmacy (Draugalis, 1992) , the survey research sought to Professional Activities. The profession of engineering is recognized as a professional practice. The occupation generally recommends professional licensure for consulting. To complement the education and experience of becoming a dean, many were engaged in numerous professional development activities. To determine the value of participating in professional activities, the deans rated several activities with reference to their importance of having not participated, participated but not important, participated and somewhat important, or participated and very important. Almost 90% participated in being a paid consultant in their career in engineering, and rated it the highest in being a dean. This was converted to a normalized likert-scale rating average of 2.74, which was also the highest. The deans also believe participating in specialized professional workshops or seminars is the next most important (79.8% participation), and participating in a national professional organization was the next most important (73.1% participation), typically representing a particular engineering discipline. Not all respondents answered the survey question (14).
Community Activities. The dean of any college is recognized as a key administrator outside the academic walls of the institution. Within the local and surrounding community of the university, many faculty are engaged in community and social activities and events. This may include participation in professional organizations, social, and civic-minded initiatives. It is recognized as the "service" component of academic responsibility. In the leadership role of an engineering dean, more than 70% (71.7%) of deans believe participation in an organized community activity has been important to their career advancement. However, thirty-seven respondents skipped this question. Of those that responded, 93.7% participated in a professional engineering organization and 76.7% participated in local school or K12 activities. The average rating was 3.29 and 2.58 respectively, as shown in Table I . Mentoring. The concept of mentoring typically plays a major role in the careers of mid and high level academic administrators (Bland, Taylor, Schollen, Weber Main, 2012) . This is probably true in all sectors of industry, government, and non-profit. In the survey for engineering deans, 64.2% feel that a mentor or mentors that helped them in their respective careers. From the survey, the most mentioned position that deans received mentoring was from individuals serving as Deans before their actual appointment. More than one-third (35%) indicated that they did or currently receive mentoring advice from Deans. The second most frequently mentioned was mentoring or advice from other colleagues and professors (21%), and then department chairs/heads (15%). About 11% received mentoring from serving Provosts, 7% from Presidents and Vice Presidents each, and less than 5% from industry executives and others. Though deans indicated the importance of the role of their mentors, 71% indicated that the mentor did not assist them in obtaining their current position. When asked about how mentors have or are currently supporting their career, most indicated that they receive advice about academic politics, and recommendations for solutions of difficult situations. Many mentors also share contacts and encouraged deans to seek professional development opportunities such as joining organizations and participating in leadership programs. More than half of the deans currently participate as mentors (59%), and include some activities such as advice on faculty productivity, career advice, and professional development.
Motivation for Becoming A Dean. The career planning for deans may vary depending on personal goals or external factors that may lead to the opportunity to serve as dean. Recognizing the traditional pathway to becoming a dean, the survey also wanted to know what motivation led to the desire to become a dean of engineering. Table II shows the response frequencies for reasons for becoming dean, which list the number of respondents from a total of 104, and an average rating for each question. Some respondents provided no response (N/A).
As evident by the rating scores from Table II , it suggests that deans are more motivated by the duties and responsibilities of the position. It is the role and impact of the position that the deans seek, and followed by the mission and culture of the institution. Next of importance were the deans were seeking a change in their career. Interestingly, salary was not the primary reason for seeking the position.
In a separate question, deans also cited that the duties and responsibilities, and the mission of the institution, were the main reason for staying or remaining at the same institution based on the average rating (4.24 and 4.06 respectively).
Potential Career Move. During the period of the survey, we believe the US economy had a major effect on employment and job changes. Thus, we sought to determine the mobility of dean's during this period as well. Almost 58% of the deans were not considering a change in position or actively seeking a new position, but 17% were in fact looking for a career move. The remaining 25% responded as "maybe", from a total response of 104. For those seeking a career move, 64% were seeking a more responsible position at a new institution, and 19% were seeking a similar position at a new institution.
The Responsibilities of the Dean. The role of the dean can be varied, but the support from the institution or changes can play an important role in the satisfaction of the responsibility. In the opinion of the deans, most (40%) believe that more administrative support from the institution will help enhance their career and responsibility as a dean. Some of the respondents referred to more empowerment, autonomy, and fiscal support would help them in their roles, with only 21% referring to as salary for more satisfaction.
In the survey of deans, they were requested to rate the level of importance of their roles and responsibilities. As shown in Table III , communication and managing fiscal matters were the most important role of the dean out of 102 respondents from the pool of 120. The deans were also requested to indicate on an average day, what percent of time is allocated to a variety of activities. As a response average, 33% indicated that their time was in scheduled meetings, 24% doing deskwork, 10% travel, 10% in unscheduled meetings, service 6%, and teaching, research, and telephone equally at approximately 4%. In their leadership role of the dean, 48% indicated a participative (democratic) style of leadership, and 42% a delegate (empowerment) style of leadership. Approximately 5% declared an authoritarian (autocratic) style. Strategic Leadership. In the interest of planning for the future and developing strategies to impact engineering education, the survey sought to ascertain the most important issues in the next five years from the deans. The top three responses (average ratings) were fund raising, faculty development, and creating partnerships. As shown in Table IV , the deans suggested that the need to provide sustainability of the academic unit and developing the faculty were the most important issues for the next five years. The recruitment of students was next in the rankings. The deans were also requested to respond to the activities that promote student learning, development, and student success. The highest ratings were focused on the role of knowledge delivery, such as instruction, program quality, advising, and faculty. Table V shows that the faculty have a critical role in implementing student success. 
IMPLICATIONS & CONCLUSIONS
The purpose of the survey is to determine the career pathways of deans in engineering programs in the United States. Of course, surveys are only a snapshot of a moment in time. However, the results imply that the average age of the dean is in their fifties and male. Most believe that professional engagement is important to their career, and the need for administrative support from the institution is important for them to be effective. To also be an effective dean, communication skills and the ability to manage fiscal responsibilities are essential elements of dean attributes, and most deploy a participative or delegate leadership style. This is supportive by the role and commitment of qualified faculty to provide student learning, and the importance of fund raising to maintain sustainability of the academic college.
As previously discussed in the beginning section, a varied of leadership programs are being offered for faculty development. For the future, the dean's survey suggests that developing communication skills and knowledge of budget matters will be the best attribute or asset for potential dean leadership. From a strategic planning perspective, the importance of hiring qualified faculty and providing worthy development programs that impact student learning and professional growth is recommended. In essence, deans believe faculty should be exposed to different pedagogies and innovative ways of learning that directly impact the overall quality of the engineering program. A similar survey also supports the importance of learning from academic administrators (Besterfield-Sacre, Cox, Borrego, Beddoes and Zhu, 2014).
The survey is intended to provide descriptive information about engineering deans. It may be difficult to discern more detailed information or conclusive opinions from the responses, but the results do provide insight on this collective group. The author suggests that current and potential deans strongly consider participating in leadership development programs, workshops, or seminars that promote the skills of communication and management styles. A recent publication may also provide some insight to be a more effective dean (Behling, 2014) . In addition, internal programs offered by the university, or external programs offered by academic organizations that support higher education may be beneficial for new and matured deans. The intent of the dean's survey is to provide some insight of pathways of engineering deans, and hopefully this information may help universities and other organizations develop leadership programs that enhance key skills, and help identify deans with the potential for leading institutional transformation that impact instruction, faculty development, and student learning.
